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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide the equalizer 
system for a digital high definition television receiver. 
SOLUTION: The equalizer system is provided with an 
input adaptive feed forward filter(FFF) 20, a carrier 
recovery network 46, and a slicer 40 in addition to an 
adaptive decision feedback filter(DFF) 30 to eliminate 
inter-symbol interference. At the start of a blind 
equalization interval, the FFF is not in use and the DFF 
acts like a linear filter having an adaptive coefficient so 
as to equalize post ghost. For the blind interval period, 
the FFF coefficient is applied in a blind way to equalize 
preghost. In the succeeding decision direction mode 
thereafter, the slicer output is used to use nonlinearly 
both the FFF and the DFF. 
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(57) 

S7>r — bV<y^ • -7 4!V$ (DFF, 3 0) CQf^T^ 
tw, A^ig/C7-<— K • K • (FF 

F, 2 0) «a6*Hltt*y h!7 — ^ (4 6) * 
(4 0) £*«x."CV*io yy^vK^^ 

-y<^com^m^n^ FFFiiagjcsn-r, dff 13:2s 

/w«BMJr*3V^T. FFFSfttt/J • * hSr^kf 




1 

[#f*ff*<7>©H] 

K • (FFF) 
• (DFF) i:, 

ffjfEF F Fii, (1) *StJfe*rtl«SKt^ ^*-/<,ko:&J 10 
ffl7*-^nfcli#»£:ttft:«:&U (2) ftfrfS^ifc 

^ftig/StHt^MU (3) flrtE#ftj£»fl|*Mt:-f v 

»mu-w:*ftj&»iaiarjcy=T«^srSb. <2) «we 
*»jfe»i*ii»*sy=r«i^sraL, (3) fltreft»g>4? 

[it*^2] f»*^2Jr|E«tW«>^7 1 A^*3V>-C» 
ffiFlSy' ^ =l ^ {4ft(fE F F F *5 J; t/flfffB D F FO'> 

Wt-9-«rUWr*-3*l».*v h!7-*£ x ttriEf&OTfl 

tflfEx^e^a u-^coffl^jff-^-tci^LT, SfrfH^v? 30 
u— * tiJ^ff -S§-£iifjfE§l i©p x— * £ fiK^f 

3 >ff^«#5l2 <D n x— ^ £ . 
WIEIf IHSEff -5§-£lftfED F F K A^l LT^-ftiSr^T 0 
t Sr^A/T-^S i b *W&t-tZ> WfA, 
[fj&#*g3] if*:^2lr|E«W->^7 i A{rtiV^T, 

^^•efc 5 c t t -r 5 x a. 

K • -74^$ (FFF) b&fe? 4—Y'*v9 
(DFF) t=Sr^T-l/^>bWtc:fcV>T, 

(a) #&7£mfamik'( ^f-'^wtom-? =—xmm 

Ktt, (1) MiEFFFW«^SM*f$ix*v^e*)^ 50 
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2 

TX'm%ZFFF&mft£-&Z>X7 L ry7't. (2) SfJfED 

f f &ft& : mmfa¥-mx-mfcis-&z>x ; r •> -?t . 

(b) ffifE^^lfil^b-f ^/uj; iJ^w^in- 
X^ffi(^{±, (1) jftiEFFF£#fc£Jtft¥ffiT-3&S 
^-yrS^^y^ir, (2) ffffED F F Sr#*j£jBffl#ifc 

(c) WE*ifcSifiiai«Mk>r^^— ^Hcaitt-ra^wb 
-n^-^mniHifctt, (1) m&F f f zmmmfa* 

— VX-mfcZitZXTV?}:. (2) lHJlEDFF£&5fe 

[§t*«6] ff*«5^|EicW^riftlr*JV^T, 
ffirlED F F ttltrlE**3feJSlfll«SKt-f /^JJHHJfctt: 
~j> =T • ■7<isi"?b LTtWU 

SfrtsD f f ttSfrfa^-rsw v*— ^/wjtuHfctt* y = 

(d) WiESftm-i-cofiR^IJl^^-ty t>?:*j5tt 

( e ) ffiGfflflm«-$:ffifEife£ttiftre-- Kfr*3V ^TMIH 
F F F *> J: XJtmfZ D F F XJrt 5 ^ t 1 •> 7* i: Sr^- tp r 

[ft*^8] ft*«5lr:fS«c0^jfe(r*3^-c, 

/^uT-fe 5 r b ZmW. b -fh ^fc 

[0 0 0 1] 

li, &tftmTl'Wa>' (HDTV) If^^A/T-V^ 

[ 0 O 0 2 J fc*s. *iq^*W|E51itt*:ft : tt3Pwffi^«i 
W*«|fce*@i|#fFtfi^O 8/6 5 5, 2 6 9-9- (1 
9 9 6^6^ 4 BtblS) W^)W9 : <7)fE«c{wS^< t>WT' 

nft*mfS.-tz>i><Db-rz>* 

[0 0 0 3] 

[^?|5(7?K^] ^-f v^/HtSBSr-^V^/Wl^symbol 
form) T"BSi"SM^sBit -^-(modulated signal) ^^>-r 

W^jg^:^) , *5i^-(t:(equalization)-efo5 0 * 
-f 5 V^lslft (timing recovery) <tfi, Sfsl^gi' n y 

n-fe^OT- irT-S>5 0 r^tctt), £m£*utm^§-te* 
3gNr.^T-^>7°y Vi/$H-5WT-, 

fiSW^^iafBlMS (decision-directed processing) ICR 



( 3 

3 

% t fc * 5 >f > V ( s 1 i c i ng error) Ojg^ Sr '> ft 

<t5;W s Tf 5 B ggi£i£[Hlffi (carrier recovery) £ 

itt, -t-^^^KWiS) fcW**^*:'**^*. 
t?*>5 0 

[0 0 0 4] ^< Ox^r S^/u • ^iifgi/^y 1 ^ 

OlfeflfSrttfRi-afc*^, iSJCE^t(adaptive equaliza 10 
tion)Srfifo"Cl^5 0 ^Mfctt* e^^^/uoiS^aii® 
yU^S&Sdow pass filtering effect) Sr^t^ fs 

fH^P^ (baseband intersymbol interference -IS 
I) fctf)-C4>3o 1^1 S lit fc^v-^TK 

(dec i s i on r eg i on) id 33 (t 6 3£*P v" > /M£fi (r ef er enc 
e symbol location) iCltt, T&ktfz. i/l/tf^h Mtl 

V'stOu Trf— ^ h(ghost) J Sr^bbTl^o 
[0 00 5] iH/S^f a ^-f U*(adaptative equalizer) 

"CMU */J^ZL*5pi® (Least Mean Squares - LMS) T 

^yxA^tti/^o :<o7/^!iXA-eit ft 30 

K#M,\ -f a^lfttllXS: (convergence) Kifi^ft, r 
^>-^(i(5(^L< ft-5o 

[ooo6] -< = 9>nPo»^sBB*&sn5t#, 

fit • fiy? • ^zc^ h) tt^^^/uffi*^Sjg 40 

fCte, £rfcl<7) r h (training) j fB-S-SrSSffi 
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fRl (decision-directed) K)fMr — Ki-^J 9 b*X& 0 

[0 0 0 7] Ltf>U SIBR^tt, h^=y^«»tt» 

>5 0 w0^9>f vK«Mktt«iS<W!eSix, Witt. Q 

3.7^ • Tfr^ y (Constant Modulus Algorithm - 
CMA) „ toXZf^ ffi3y^7l/->3y*7/^!l 
Xi\ (Reduced Constellation Algorithm - RCA) 
fo^o ^tib<DT^^V XAtt, Mitt, Proakis « 

T^-f • n ^ ^.n^ — >^ 3 XDigitalCommunicat 

ions) J , MaGraw-Hill, New York, 1989 tSXtf Godard 

M IZV^Ttf—Z • =i ^ ^- — ^- — ^3 • v/^^Aid 
*5ttS g BEItt^t S3 J: V*afejfe h 9 V ^rV^(Self-Re 
covering Equalization and Carrier Tracking in Two 
Dimensional Data Communication Systems) J , IEEE T 
ransactions on Communications, Nov. 198C"Cfra C hfl 

Tv^^ 0 mfcHsxm.m'tzt. cmaii ^comm- 

^^lES^tK 0^(0 (3 v'a >-) if — ^yu 

<D 1 o^^LTV>^^0$W±^fo^li-fT'fo-5 to 

— ->3>'(super constellations) J Sr^t^^t^S 

^^u— *> 3 ^tt^^^u— - i/3 v^^^r^tf J: 9 I- 

*#f« (subdivide) *tt5 0 
[0 0 0 8] 

. (FFF) *3itfft^7-f-K/<y^-7-{ 

(DFF) Sr-Y ifi: UTffiffl bTV^ffiJKo 

^fAtll F FFI^if§S#-f >-^-/<yu^(C 



( 4 ) 

5 

fcfeKDFFaST^^— h£*L£ 0 d^WMST?. FF 
F£DFFtt*Ul. fcSflfcJtJifa-*— Kfc*5^-Cn — # 
/Mw^SixfcfMWifS-grKjCSbTiBft; (3E*f) Six* 

$ (slicer network) COA;'} t tti£}\Z%Lti% */ • 

M&^ma^^-ofrwx&fchz* mmtei s i *3i 

^y^sixv^ r=f-^ kj ■ef^ftSJxaw-e, ff 
Ftf^fc*j«^5r £#B»;:4« 0 • =f~* h 10 

(pre-ghost) t b • h (post-ghost) SrflHfc-f- 

5fc*tCl* FFFIi^y • # — y/U • 9 2/^(pre-curso 
r tap) £/JvX h • # — yyU • ^ :y :/ (post-cursor tap) 

^tiDFFCQ/tf;* N • 7)V ■ ^ yyt*-/<7y 
[0 0 0 9] 

• -7 4 (decisionfeedback filter - DFF) £"3 
A/T^6o DFFIi, -fy<<^ K*Mfc (blind equ 

[ o o i o i ftmtenM<Dj&m&, 7 * — y • 

K * -7 4^9 (feed-forward filter - FFF) , 
^-f—K'^S'^ * y (decision feedback filter 30 

-DFF) , fcitfv^sK/U • (symbol slice 

r) Sr^A/T^So K#toffl7x-X«P^ 
icte, ^9>f1Mfl^fi-g-ttDFF^fc«Jt>|lt*-nr, * 
9>ftAAfl*T?l*»i?>ft, FFFtt-t<D«JfoW» 
l£*nftV^W«IS(static)^*>5, ^tt, DFF 

iftS-f-S, y — T * y 4 — y & * 7 ^ t tt^ 

*jejfifii*- K-eifft5 0 t©*©^?^ ^ K«t-f 

>*—s<;\sT*1±, FFFffifttty9>f^K'7^9X 
ASrttfflUTHffSix, ft*:, D F F iiJWWt Ir) Ci b 40 
fcftff?-*. *3£*B^— Kirasv^T. 7=7*{ 

*W*ft*l4DFFS:$tpigiSfcA*SiX. FFF«« 

ttW»«*(c«;«bTar«*n. DFFtt»j£»i6iy>' 

ten, ^b^ft^WlPlDFF^Mb^^^OlB^SrMft 
[0 0 1 1 ] **W*>*MRtc: FFFIi/y ^ 50 
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SO-eH:4<. 7*y • =f-^ hfB^SrflHRU DFFii 

. bm^mm±m^tc^7 b • h 

[0 0 12] 

tP^HDTV«fB7yftl OICjzoT§f§£;fc„ 

(double conversion tuner) t , M$lts:%H1&ffl9Hsi9& h 
S:^t^5AA*yh7^ (08*8) 14KJ;oT 

^H^tlSo 3f§£ftfc{ff^ttfi:Xfi«2E« (quadratu 
re amplitude modulation) (#Jx.tf N -5££fl<D 1 6 — Q A 
Mftfc(i3 2-QAM) SraU-CV^5r irtfetitf. Q 
P SKA>5lM*VSBfti?e0, teco^ffi(7)PAM^^S: 
lttt^:it*2o QAMI4^/l^^fi*B^BI (puis 
e amplitude modulated - P AM) fff#G9— ®"Cfc 9 v 

::t\ -r^ ^#/WS-*ttKSE"t-5*iR(Reai)tti:A« 

(Imaginary) «fc otSiS ttfc 2 ^tu^ y y K«'> 

y^/u * ny^f w-v'a yta VSBff 

DTV^^^AT^ffl-r^/c^lr^^tbTi^ J: 5 
Iw, i ^Tc-r^— ^ • >^a^/1/ • ^i^7"t u—i/ 3 yfi 

v?m^&&ym-ttz.ib<n94 *^y\sim*7 vy—t 

[0013] AA^n-fe 1 4 ^b^iii8»*ttJ*fS 
■g-|4T^n^ . * rz^x^— ^ l 6l:ioT7 

•r*?frby*<< v^^/WrSEJft^n, ffi^^^y y*(pha 
se splitter) 1 8(rA*^^. -^-e^r- y h 1 6^5> 

(o\t^(om.^^m r i j *5iw r Qj (j|**3j:v 

^!*lfcJ;r;r-r^7r^ Kartifacts) ^®HT- 
^ w ^> v^^/^/Up^^pf^ (inter-symbol interference - 
I S I) £>^A,T^6 0 Z.<om^\^4 =*741f (mit 

(fractionally spaced equalizer) t btrtbf^-f"^)^^ 
— K • y*!7— K • 7 4^9 (FFF) KA^n 

R7^;^<!:LT^*ntV^o *>S»fM— K^fc 

st#, ^7^ff • y 2 o(??««fii[ (^^^ • 
ittMtyx* 2 6 ^^^iimw^ 

So 7^'>/<^-^(decimator) 2 2lt FFF20^b<^) 
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ffiffl (iff:^ (optional) , ^fA|:±ottt^8 
[0 0 14] ^.^^ h 1 9 li^^y h 1 8^t>^HJM 

««^ia*^J:9Ki^Mffl«* (I F) (OMSrtel 10 

^ (de^rotator) 3 6 dgSf -^/l^^-f -V) *3±U«^7 

IS ScE St "3~fll^' (sinusoidal phase error representati 20 

ve signal) E^m^/i-^o ^i^^/^t\Z % 

4 Oil. v-^/K/u • ^yxf ><Z)4>-ex^l is is 

— >^/^b58»-t*«o i-*fc»*>. ^7>ff4 0tt, 
(DT*v~7 7<<y b<D*$XsKt}islstf;\s • *^^KCl*t> 

KlgULTfl, Lee *3 <£ tBiesserschmitt Fy^ */9 

/Is* n^^.— /Jr — a ^(Digital Communication) J „ 
Kluwer Academic Publishers, Boston MA USA id§£U< 

[0 0 15] ^=-y V2 2frh<OV&*>m ] ^\lL, ^37^ 
ft ttl^t5ft^7><- hV<y^ • :7-f/U* (DF 
F) 3 0^fe^Wt**Ufcffl*«»iiD|HS2 4(Cj:o 
■C^SixSo ^^o^Tf^T^^^o D 40 

FF30tt, FFF2 0"CI»*Sn4^ofc'»'sRyUM 

iSM^-r * nx— ^ 3 6 (O-^j^zf^-i-^Kti^CD 1 o 

[0016] *9>f f-4 o<^m^m-^*fciiA^m-^-^ 

^f*>5>^» % ^^Jafp]^^ y ^ (decision directed swi 50 
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tch) 4 2^b<oSI»fg-S-^je:SL-C. -^/u^u^ 
(MUX) 4 4^Lt!J • ox— ^ (re-rotator) 5 0 

ot^"Ctt«SEi"4o y * 5 0 <E>9J<£>A*i»K: 

li, ISiR^®-^ h !7 — ^(complex conjugation netwo 
rk) 5 2^6«*IS^f EO*ft/<-y 3 y*A*4 
ix5 0 h [7 — ^ 5 2(1, KSfs * E CDfMWf&ftt:^ 

fl-^^IS^*® (complex conjugate) Sr^^-^o ^ (7) 

^/i-^^irs ott*<7?A*«8KNi 
AOSftfcfl-i-S:. • n 7"— 9 3 6 t %Lft-ft 

n^^^u— -> 3 ^tt@(aL, «y h 3 6 ±57* • 

14. *D@^§2 4T?DFF 3 0/)^^kffiM^FF 
F2 0^b^WbHl*«*^ftl3i*tLS<O*t», «yh 
2 4tr J:oT*DWS*b*:^tfi-8-Sr, v-vtfOu • n 

[0 0 17] FFF20i:DFF30B#t, ^?>fV 
i^U— ^ 2 6 frh<»WfcWlA (Coefficient Control) 
5 0 v^^u-^ 2 6 1*, y^vK^- Kir 

[0 0 18] *Wb*tbfc'<-^^>K«*H:, h 

^6 4iaotM^^o — y 6 0 

tt. M>t\^ VktiHDX 9 • V# y — /<(de-inte 

rleaver), ]) — K- y C2 ^ (Reed-Solomon) K 0 IT IE *5 

f£irZ>Z.tffiXSZ>o ffl^^n-fe s/f- 6 4(4^—7*^ ^ 
[0019] FFF20^DFF30 li^lClx^ v^/U 

(aggregate equalizer) t45 c FFF20JJ± 
WDFF30I4, y^^^Vmit^^9—^<^t^m 
fat&IM ^9—'*Mzt>1toX* mteZ>W)YE^— K£Jei 
t5o DFF 3 0il^^-r VK^ttPWCItil 

• K/*s/^ * 7^/U9t LTt&f^b, 

y K«{u:*<ft]e}ii«i*-K-ett/yy=7 • 

* t bTtijf^-r^o FFF20I1 ^7-YyK*ft>fy 
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[0020] -/^^ v K«?it>r >^-^</t- 

5o ^9>f^K->f^— ^</utt, «J}|H 7 

7 31— XS:$Ay-ev^5« X^vK^ft^K7j«:7^~X 

^y-^^y-fey h*ixfci:#, BM&SJxS. 
*3V^"C. mm&\&fz&V±iy Hzfe&lsXv—X/i'* 
^4*u = ^bu — 7\z£*)£.jk£tlZ>*- KiliR(Mod 10 
e Select) X^-f >- K^ft/^UtT £ 4x4 ^ t & 

(state) Sr*LTlr^S 0 K»ftfflM3-S>r<D 
#tf® (condition) \Zft^VX, -^yl^XV^Ih (MU 
X) 2 3l3MUXA^fi-^Q£:, FFF 2 0 jb^C/DF 
F3 0©ff*Mi»#i:tt, ^Offi^ffitC^J^ffi^-t- 

lci"^<# r. t tt, D F F 3 0 «0««ttX9-f V K«£ft>f 

"CiBlCSix5^. FFF 2 0^>«*ttC^^-ett3Sj& 
*4x*V^r.fefc5 0 FFF 2 0(^rcQ#W^(stati 
c condition)**, fc bJxfcfiftWv^VsR/U 

3&s^v>^/u*ixa*t?«t«FSixrv^5o 

[00 2 1] X9-f v K«Mt^ln»7*— X^BB^tj: 
tt, DFF3 0(i CMAX9>f ^KiftET/U=*yXA 
lcJ:oT»bixfc««W«i«^iS#bT, y^T-7 
-< t LTfbf^-f 4o DFF30^!i ~T • 7 ^ /U^ 

ftrat^^^^^iS^MSS^tSixSo feb^ 
Cfeftfebixfcfiftov^^si^^^y >-^£4x£ 
ir, 10, 0 0 Offltf^^/Uj&siJ-^Xy 

$4X4 £ s F F F 2 0 MtaftGSl&f^ (adaptive operation) 
ct 5«w>f^ — ^S4X, -t^ftliCMA^^-f 

twj£»U"CH3PrS4x^o D F F 3 0 fi, X5>f ^ KiBJC 
Tyu=f yXASrffiffli-a^fctrJ:?) y ~T ■ 7><— hv< 
• 7^y^i LTX^^K^ft&fTSClfc&itttt 
4o FFF20it FFF 2 0*>««fH»[§I&£|§BjS^ 40 

ffli-* r t \z £ o TlJSWbSrtr ^-X/i-£ 
liS^fc^tf 5 0 Ztih(D=cu^ v MiHESrlBfllfrffc 
■f-Sfc»(c:*S4x-Ci^*v\ *>b^C»»*6>4xfcffl» 

K3&ft-f y^-/<;K^|0»l7x-Xo»7S:f!*t5) 
*j&stfc*nLfc«L F F F 2 0 <0«»*Jflp@ 

[00 2 2] y7-f>K§W^-/N>^7x- 50 
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X^flr^7^-X(D^fflF^$:iiL-C, WWJ***\s—9 
2 6 rtO^^^^/K/U • Xni?-/ ^(differential symb 
ol processor) 2 1 (i, ^ =7 4 4 0 <£>>tf/£;1-£ > 

t IsXttiJjX?^ *»S(Slice Error) ffilffi) 

(Slice Error) X 5>f V K9fc*- K <fc St 

fcr. tS:^^yf4 2jiS»*PLfci:t, f^-MMfeS 
«lpI^~K^«J0#fc5 o StJgftycrt^^^^u^^S 
iWfADLfcCtM:, JR*^5Ji*L*:r tSr^b-CV^So 
[0 0 2 3] is^tf/u • 

7>f *KS(Slice Error) ff-^COfttT^ $ 4x/c. *>5>j&» 
C«>«fc»e>4X3tbtv^fflS:«*.TV^ix(i 10 
0 O^^^/UCO^^S 0 0) , ^ixf4 2^3y/s' 

• dt-^ 5 0 LTD F F 3 0 iCfiSt^o 

£HB*fc. ^yf4 2-<?flfej**nfc»J«l«»Ht, (o 
— >S7yU.-^^^c2Z2>-f.o — ^^r^TLT) MUX 2 3 <7) 

t¥oT. &:7£mfa^- K^fo4^#, MUX2 3I1 ^ 

FF20<hDFF30 ^ffiftftlfllfll^j: tti«T?# 4 

[00 24] v*** ^ 2 6 li^ 94 *W*^ia^r$:± 

fflB , fl:FFF2 0i:DFF3 0^9, ^4x-^4xtrH 
iii-*«*<0ffl[Srart;S-e:5 0 tot, ^Jtf^I^t:^ 
- K-Ctt, F F F 2 0 tiigl^Wfwtii^ D F F 3 0 fit 
y > y ^r*^m^i 7 ^ — y ^ • -7 J t bTig 

[0 0 2 5] ^<omX\$^ FFF2 0f4«ftftldSffllS 
$4x. yy • =^-^ h^t^ h . ^— ^ h/fe9-<7)Pn 
*Sr«Wt-J-«w^f44<. /y • 

-fki"4o C4XiiT>-^ • ifyU^t(anti-causal equ 
alization - SBSWWt) t LT*n £>4xTV DF 
F 3 014^ h • h^/cJt^^b-T^o 
9, tfvMMfc (causal equalization - H^tf)^ 

ft) T*fc5o FFF20iDFF30O:W56«* 
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[0 0 2 6] i^L/ci/^^Ai-^ntf, ^yK^ 
-fkW — /</u^BB*6«Ptc: F F F \zm 5>4v^T'^ h 

-f VK^tOBH*&WFlCltt. DFF30^U^TI IR7 
ir-CFFF 2 oaHSJSteStlS, ^ <7>3»*tt«trJfi Lfc «t 

5t3, y • pf-^ 5 o^ffiMiaottift^h^o io 

^h'^M ls#—/<;i<><Dmi&&f\z^ DFF30S: 
y ~T • — hv^y ^ • *7<i t LT»f££it5r 
fct^fij^tt, (far-out) * h/S^S:* 

[0 0 2 7] Sfefc, ±JilSLfc^fA|:J:fttf, FF 
F *5 «fc t>*D F F (D&ffc&m V ^fc^CO i/**rJ* \Z Jf< 

OSAli, DFF30I1 !1^7'^K-CHm: 20 

[0 0 2 8] K±^KWa>&8A?£jh,5<fc &M(D 
v-*7^-Cii, D F F t F F F ^*l:^7-f ^ K«SS<W 
v^-/</uoBB*&*KiB*««cttf^-f-5»&, F F F co 

^*>5<^T?, FFFW>Fft^*/u(bad channel) 

h.x^u^SDC^y (*]#) tU»^ft5© 

— Kfc:fc5i:#, mm^rifz^—^ HiDFF3 0l;:BS 

#-/</u<o«aJ!Ba^fflBB4>^FFFS:|IK«j^ rgRft 
(freeze) j L, 1 OCD#]J$ / I'M. n • ± • ^ y 

*fc^ffi*IS9 b • N • 3i*^=¥Sr««"t-« 40 

fcftlCDFF^y • — hV<y^»f^Sr*Jffl-f-« 

Sot, f^^b7c>^^^ A^J: 5 <t , FFF<*rDFF(7) 
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[0 0 2 9] 3MBM^>JDRaSr««-t-«fflL^#j«t>RrfB-e 
fc3 0 Wx.fi, Wx.fi, x • ny 1 — ^(de-rotator) 3 6 
Jil2*<E> ± 9 KAD*« 2 4 O^-eii* < , F F F 2 0 <D 

mzw< z.t h*imx&z> 0 b^u -oj;5**j*-e 

He, FFF2 0fcBB*bfciB«^l^»Iiia-*2/h!7- 
fi, y • civ 1 — ^ (re-rotator) 5 0 3**^5 M# 5 <£>T\ 

[0030] j+sBw^jssaw:, b ^^fa-s-Ki&s 

DFFC9|BMBy =-T»^— Kfrfciir^DFF^ftSr 

[0 0 3 1] SfcK:, *3§S3oJ§i31fi, ^A^sK-Y^h 
• ^-f ^ n ^7^ — y • y^-f ^ h y tfn.-y 3 1/ • 
A (multipoint microwave distribution system - MM 
DS) ;xifeoift±»2lv'^7 1 ^, *3<tV, «x.fi, 1 6 
-QAM, 3 2-QAM, 2 5 6 - Q AM& <D 

[Ull] BSttjBBxUtr^g ^ (HDTV) gfS^Kft ^ 

[ff*^RW] 
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(72) 3§9§# vu =?-f — K tyyy 
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